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Abstract 
The purpose was to explore teachers’ readiness to integrate computers in teaching mathematics and science in their classrooms. 
Participants were 58 teachers, 37 (63.8 %) females and 21 males (36.2%) from 35 schools in the Gauteng province of South 
Africa. Data were collected through a questionnaire that required teachers to indicate whether they utilized computers during 
teaching and learning activities; the extent of their confidence levels in respect of different activities related to utilizing
computers; whether they had access to computers at home and whether they would be willing to attend computer training that 
would help in their teaching. Results indicated that teachers did not use computers in their mathematics and science classrooms.
Also, that a majority did not have access to computers at home. They however expressed a wish to attend training on aspects of 
computing related to teaching mathematics and science. It is argued that authorities should provide the necessary training if 
computers are to be part of the teaching and learning context in South Africa. 
Keywords: Applications in subject areas; Improving classroom teaching; Secondary education; Country-specific developments. 
1. Introduction 
The 21st century is distinguishable to other centuries because it is characterised by advancement in communication and 
information technology. This advancement has meant that computers have not only impacted on societies but also on 
education systems and specifically the classroom. In fact it has been pointed out that “[F]ew would argue that computers 
will be more pervasive in our schools in the future and the teacher’s role is essential in transforming student learning with 
technology” (Wang, 2002, p. 264). The impact on education has meant that authorities have had to reform schooling 
contexts in order to accommodate computers in this area. The overwhelming view about computers in the teaching and 
learning context is that they bring more advantages than the opposite. For instance researchers have indicated that “... 
computers help to individualize learning by accommodating learner differences related to prior knowledge, preferences, 
and learning styles” (Hannafin, Orrill, Kim, & Kim, 2005, p. 6). A hallmark of computer based teaching and learning is 
that it is designed to be self - paced. This means that trainees typically control the learning experiences through spending 
as much time as they need (Ely, Sitzmann, & Falkiewicz, 2009). In spite of its virtues, there has however been a 
cautionary note about embracing computers as a solution to address very real educational problems (Oppenheimer, 2003). 
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This is because ineffectual teaching practices may hamper the usage of and the advantages brought about by computers in 
the classroom (Wang, 2002). The introduction of computers in classrooms means that teachers have to be competent not 
only in the content of the subject they teach but also in the use of technology. For teachers to use technology it is critical 
that they should have access as well as be competent in its use. It should be noted however that competence in using 
computers may be affected by other variables. Such variables include for example, lack of training and limited or no 
access to computer technology. 
In South Africa, as in other nations the Department of Education espoused the need to introduce computers in the 
classroom. One of the main tenets of the plan was that every South African learner will have the capability to function 
within the information and communication technology (ICT) environment by 2013 (South African Department of 
Education, 2003). With all the materials and equipment in place at the schools, it was important to establish the readiness 
of teachers to implement and carry the plan forward. In doing this we selected teachers of mathematics and science. The 
main reason for selecting this group was because of the high failure rate in their subjects in the country. The researchers 
argued that these teachers were the most ideal because presumably introducing computers in their classroom would 
enhance learning and result in better student performance. It fact it has been argued that little is known about computer 
usage and its effects on students’ learning in mathematics and science classrooms (Thomas, 2001). The purpose of this 
study was therefore to assess whether teachers integrated computers in their teaching and where necessary what form of 
training they would be willing to attend. Specifically the study established (a) whether teachers utilised computers during 
teaching and learning activities in their mathematics and science classrooms, (b) the extent of their confidence levels in 
respect of different activities related to utilising computers, (c) whether they had access to computers at home and (d) 
whether they would be willing to attend computer training that would help in their teaching. The significance of this study 
stems from the fact that very little empirical research has been carried out or published on teachers’ ownership of and 
usage of technology, in the context of South African mathematics and science teaching. 
2. Participants 
Participants were 58 mathematics and science teachers from 35 schools in the Gauteng province of South Africa. 
The participants were teaching Grade 7 to Grade 12 mathematics and science classes in their schools. There were 37 
(63.8 %) females and 21 males (36.2%) with ages ranging from 24 years to 59 years (M = 40.3; SD = 9.7). In terms 
of teaching experience 44 (75.9%) had been teaching for 5 years or more, with 9 (15.5%) indicating that their 
numbers of learners were more than 50 in the classroom. 
3. Instrument and procedure 
Teachers were requested to respond to (a) one question that asked whether they used computers to teach 
mathematics and science in their classrooms; (b) one question that asked if they had computer access at home; (c) a 
questionnaire focusing on confidence in general and pedagogical usage of ICT and (d) a questionnaire focusing on 
professional development (Training). The questionnaire focusing on confidence in general and pedagogical usage of 
ICT was adapted from the Secondary Information Technology in Education 2006 Study (IEA – SITES, 2006). It
comprises 16 items in a 4 – point rating format anchored by 1 = Not at all and 4 A lot. The researchers theorised that 
the questionnaire was made up of two subscales that assessed respondents’ confidence in respect of ability to work 
with computers and in using these to teach. The first subscale was made up of eight items. The items which were 
about the ability to work with computers asked for example, to what extent are you confident in: “I can file 
electronic documents in folders and sub folders on the compute.” This subscale was named General usage of ICT.
The second subscale on using computers in teaching involved confidence in utilising computers for teaching 
purposes. This subscale also comprised eight items. In this instance the respondents were asked for example, to what 
extent are you confident in: “I can prepare lessons that involve the use of ICT by learners.” This subscale was named 
Pedagogical usage of ICT. Similarly, the questionnaire focusing on Training was adapted from the Secondary 
Information Technology in Education 2006 Study (IEA – SITES, 2006). It comprised of six items. This instrument 
requested teachers to indicate whether they had (a) attended (b) not attended or (c) wished to attend training 
involving different aspects of computer usage. Finally, respondents were requested to provide biographical 
information such as age, gender and teaching experience. Data were collected during the winter school recess in 
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South Africa. The collection was at this time because the researchers did not want to intrude in teachers’ class time. 
Teachers were requested to complete the scale and where there were queries and questions, all these were clarified. 
4. Results 
The teachers were asked to indicate whether they used computers in the teaching and learning activities in their 
mathematics and science classrooms. Of the total number of participants 50 (86.2%) indicated that they did not use 
computers. The teachers were also requested to indicate whether they had access to a computer at home. Only 18 
(31.0%) indicated that they had computers at home. A pleasing aspect of this group of teachers was the fact that all 
age groups in terms of young and old teachers had access to a computer at home. In fact in the age range of 25 years 
to 29 years four teachers had computer access while the other 14 were 30 years or more. This group of teachers were 
then asked to indicate what they used their computers for. It may be observed from Table 1 that a majority of the 
teachers used their personal computers for teaching related activities. In fact almost all the teachers used their 
computers for assessment purposes in respect of setting tests and examinations. 
Table 1. Mathematics and science teachers’ computer usage at home (N = 18)
Computer usage N % 
Lesson planning 14 77.8 
Developing student projects 14 77.8 
Developing student assessment (tests and examinations) 17 94.4 
Mark analysis 14 77.8 
Researching learning material 9 50.0 
Personal learning activities 5 27.8 
Communicating by e-mail 12 66.7 
4.1 General and Pedagogical usage of ICT Questionnaire 
Content validity for this instrument was established through computing principal components analysis. A 
varimax rotated factor structure resulted in a two factor model accounting for 70% of total variance. The first factor 
had coefficients consistent with eight items representing Pedagogical usage of ICT. The second factor had 
coefficients consistent with eight items representing General usage of ICT. On the other hand, the reliability of the 
questionnaire was determined through Cronbach’s (1951) coefficient alpha which was an acceptable .93. 
4.1.1 General usage of ICT 
Results of the General usage of ICT subscale indicated that a majority of the teachers were not confident in using 
computers for different activities. Table 2 shows a typical response to a question: “I can share knowledge and 
experiences with others in a discussion forum group on the internet.” It is observable from this table that 
approximately a quarter [13 (24.1%)] of the teachers indicated their confidence in undertaking this activity. 
Table 2. Responses in respect of confidence to share knowledge and experiences on the internet (N = 54)
 N % Valid % 
Not at all 20 34.5 37.0 
A little 13 22.4 24.1 
Somewhat more 8 13.8 14.8 
A lot 13 22.4 24.1 
Total 54 93.1 100.0 
Missing 4 6.9  
Total 58 100.0  
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4.1.2 Pedagogical usage of ICT 
Similarly, the results of the Pedagogical usage of ICT subscale revealed that teachers were not confident in using 
computers for teaching purposes. Table 3 shows a typical response to a question: “I can prepare lessons that involve 
the use of ICT by learners.” In this instance, it may be observed that 17 (29.3%) teachers indicated that they were 
confident of preparing lessons for learners. 
Table 3. Responses in respect of confidence to preparing lessons for learners (N = 58)
 N % 
Not at all 24 41.4 
A little 12 20.7 
Somewhat more 5 8.6 
A lot 17 29.3 
4.3 Professional development Questionnaire 
For this questionnaire, face validity was assured by giving it to two senior academics for them to ascertain 
whether what they were told the scale was seeking to determine actually did. Both endorsed the questionnaire. 
Reliability was established by computing Cronbach’s (1951) coefficient alpha which was found to be .86. Table 4 
shows teachers’ indications of whether they wished to attend training on different aspects of computer usage or not. 
The findings indicated that most teachers wished to attend training related to specific tutorials for mathematics and 
science content as well as using multimedia operations in teaching. 
Table 4 Teachers’ indications of whether they wished to attend training on computer usage or not
 Item Attended Not Attended Wish to attend 
N (%) 
1. Introductory course for internet use, word processing, spreadsheet etc. 21 (41.2) 25 (49.0) 5 (9.8) 
2. Advanced course on word processing and data bases 19 (35.8) 27 (50.9) 7 (13.2) 
3. Advanced course on internet e.g., creating web pages 17 (32.1) 15 (28.3) 21 (39.6) 
4. Course on integrating ICT into teaching and learning 11 (20.4) 11 (20.4) 32 (59.3) 
5. Mathematics and science specific training with software for specific 
content, e.g., tutorials 
4 (7.4) 11 (20.4) 39 (72.2) 
6. Course on using multimedia operations in teaching, e.g., integrating 
video and/or audio equipment 
6 (11.1) 9 (15.5) 39 (72.2) 
5. Discussion 
Research results indicate that teachers did not use computers in the teaching and learning activities in their mathematics 
and science classrooms. Also, that a majority did not have access to computers at home. A more pleasing finding though was 
the fact that the teachers pointed out that they wished to attend training on aspects of computing related to teaching 
mathematics and science. In a sense these findings suggest that while good intentions of introducing computers in classrooms 
by education authorities may be commendable they are however likely to fail without adequate planning. The fact that 
teachers did not use computers in spite of their availability points to inadequate planning. Regarding planning, researchers 
have argued about the importance of a shared vision in respect of how ICT will be used for teaching and learning purposes 
(Hughes & Zachariah, 2001). When plans are negotiated with all participants this results in people generally understanding 
what is to be done and how. In fact it has been pointed out that for a plan to be successful it should embrace an assessment 
and evaluation approach that will enable all stakeholders to have an understanding of what is expected (Kennewell, 
Parkinson, & Tanner, 2000). What is undeniable though is the fact that “... there is an increasing need for teachers who can 
effectively integrate computer technology to create meaningful learning environments” (Hargrave & Sadera, 2000, p. 1360). 
The ability of teachers to use computer technology as part of their instruction is important because it also enhances students’
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ability to use computers in a classroom setting. By their own admission teachers in this study indicated that they wished to be
trained. It is critical therefore that the education authorities should provide the training. Without training teachers will cling to 
tried and tested methods. That is, they will follow teaching practises that they are comfortable and familiar with. Further, 
following training the teachers should be provided with computers that they could take home. With unencumbered access 
teachers will hopefully embrace computer usage in their mathematics and science classrooms. In fact those teachers who had 
access to computers at home reported that they used these to plan lessons and developed tests. The fact that the education 
authorities in the province have provided the computers for the schools suggests that in many ways these are underutilised. 
Underutilisation has the disadvantage that renders computers useful for minor purposes such as typing. In fact, it has been 
argued that “... these powerful technologies end up being used most often for word processing and low-end applications in 
classrooms that maintain rather than alter existing teaching practices” (Cuban, 2000, p. 1). The results presented in this study
are consistent with findings that have reported that lack of training and limited access to technology are the main reasons for
the low levels of computer usage in classrooms (Bosch & Cardinale, 1993; Topp, Mortensen, & Grandgenett, 1995). If South 
Africa is to participate effectively in the digital world perhaps it is time to consider introducing computer usage and 
integrating computer technology into the curriculum in teacher education. This suggests that by the time students qualify to be
teachers they would already be computer literate and hopefully ready to incorporate computers in their teaching. 
6. Conclusion 
This study investigated computer usage by teachers of mathematics and science in their classrooms. The findings 
suggest that most teachers do not integrate computers in their teaching of these subjects. The results also suggest 
that the teachers wanted to be trained in order to integrate computers in their teaching. The implication was that 
authorities should provide the requisite training if computers are to be part of the teaching and learning context in 
South Africa. The importance of this study is that it provides information about teachers’ computer usage in an 
environment where such usage would add value to students’ understanding of mathematics and science. At this 
stage however the results revealed that teachers are not prepared to teach using computers yet. 
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